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ABSTRACT

A golf club includes a golf club head and a shaft attached to
the golf club head, the golf club including the golf club head
provided with a shaft insertion hole having an upper opening
and a lower opening, the shaft insertion hole having an inter-
nal surface provided with an undercut groove, the shaft hav-
ing a tip end, a shaft sleeve adaptor attached to the tip end of
the shaft, the shaft sleeve adaptor inserted into the shaft inser-
tion hole through the upper opening and having a first thread
portion, a fastener comprising a second thread portion engag-
ing with the first thread portion of the shaft sleeve adaptor
through the lower opening of the shaft insertion hole, and a
washer held in the undercut groove of the shaft insertion hole
and disposed between the fastener and the shaft sleeve adap-

7 Claims, 9 Drawing Sheets
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1
GOLF CLUB

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a golf club including a golf
club head and a shaft detachably attached to the golf club
head.

2. Description of the Related Art

The Japanese Unexamined Patent Application Publication
No. 2012-86010 discloses a golf club including a golf club
head and a shaft detachably attached thereto. The golf club,
for instance, includes a hosel having a shaft insertion hole
having an upper opening into which a tip end of the shaft is
inserted. Priorto insert into the shaft insertion hole, the tip end
of the shaft is fixed to a shaft sleeve adaptor having a first
thread portion. The shaft insertion hole further includes a
lower opening where a fastener having a second thread por-
tion is inserted to be engaged with the first thread portion.
Consequently, the shaft is fixed to the golf club head through
the shaft sleeve adaptor. The golf club described above has
advantage of offering an opportunity to exchange the shaft or
golf club head by the golfer.

The golf club includes a washer arranged between the shaft
and the fastener to firmly fix so that a loose or rattle between
the shaft and the fastener is prevented. Unfortunately, the
washer often falls out from the golf club head at the time the
shaft sleeve adaptor is removed from the golf club head by a
golfer, and then it may easily be lost.

SUMMARY OF THE INVENTION

The present invention has been worked out in light of the
circumstances described above, and has a main object of
providing a golf club having a feature for exchanging the shaft
without falling off the washer from the golf club head.

According to one aspect of the invention, a golf club
includes a golf club head and a shaft attached to the golf club
head. The golf club includes the golf club head provided with
a shaft insertion hole having an upper opening and a lower
opening, the shaft insertion hole having an internal surface
provided with an undercut groove, the shaft having a tip end,
a shaft sleeve adaptor attached to the tip end of the shaft, the
shaft sleeve adaptor inserted into the shaft insertion hole
through the upper opening and having a first thread portion, a
fastener comprising a second thread portion engaging with
the first thread portion of the shaft sleeve adaptor through the
lower opening of the shaft insertion hole, and a washer held in
the undercut groove of the shaft insertion hole and disposed
between the fastener and the shaft sleeve adaptor.

In another aspect of the invention, the undercut groove may
be formed by machining.

In another aspect of the invention, the shaft insertion hole
may comprise a tapered portion extending downwardly
toward the undercut groove.

In another aspect of the invention, the shaft insertion hole
may have a circular cross-sectional shape, and the undercut
groove may continuously extend in a circumferential direc-
tion of the internal surface of the shaft insertion hole.

In another aspect of the invention, the shaft insertion hole
may be further provided with a longitudinal groove extending
in an axial direction of the shaft insertion hole from the
undercut groove to the lower opening.

In another aspect of the invention, the lower opening of the
shaft insertion hole may have a regular polygonal shape hav-
ing an even number of sides, the undercut groove may extend
in a circumferential direction of the internal surface of the
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shaft insertion hole, and a diameter of the undercut groove
may be substantially identical to a length of a diagonal of the
regular polygonal shape of the lower opening.

In another aspect of the invention, a diameter of the under-
cut groove may be smaller than a length of a diagonal of the
regular polygonal shape of the lower opening, but larger than
a length of the side of the regular polygonal shape.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view illustrating a golf club in
accordance with an embodiment of the present invention;

FIG. 2 is a longitudinal sectional view of a connected
portion of a golf club head and a shaft of the golf club in
accordance with an embodiment of the present embodiment;

FIG. 3 is a perspective view of the golf club viewed from a
bottom side of the golf club head;

FIG. 4 is an exploded perspective view of the golf club of
FIG. 3;

FIG. 5A is alongitudinal sectional view of a shaft insertion
hole to explain an embodiment of a method of forming an
undercut groove;

FIG. 5B is an end view taken along the line A-A of FIG. 5A;

FIGS. 6A to 6C are longitudinal sectional views each illus-
trating the shaft insertion hole to explain a process of forming
the undercut groove;

FIG. 7 is a bottom view of the shaft insertion hole;

FIG. 81is abottom view of the shaft insertion hole to explain
another embodiment of the method of forming the undercut
groove; and

FIG. 9 is a longitudinal sectional view of the connected
portion of the golf club head and the shaft of the golf club in
accordance with another embodiment of the present embodi-
ment.

DETAILED DESCRIPTION

An embodiment of the present invention will be explained
below with reference to the accompanying drawings. It
should be noted that like elements are denoted by the same
reference numerals throughout the disclosure.

FIG. 1 is a perspective view illustrating a golf club 1 in
accordance with an embodiment ofthe present invention. The
golf club 1 includes a golf club head (which may be herein-
after simply referred to as a “head”) 2, and a shaft 3 that is
detachably attached to the golf club head 2.

The head 2 in accordance with the present embodiment is
configured as a wood type having a hollow (i) (shown in FIG.
2) provided therein. A concept of the wood-type golf club
head is such that it includes at least Driver (#1), Brassy (#2),
Spoon (#3), Bafty (#4), and Cleek (#5), and also includes
heads which differ from them in the count number or a name
but has an almost similar shape thereto. In another aspect of
the present invention, the head 2 may be configured as an
iron-type, a utility-type, or a putter-type.

The major part of the head 2 is preferably made of a metal
material such as stainless steel, maraging steel, titanium, tita-
nium alloy, magnesium alloy or aluminum alloy. For the head
2, plurality kinds of metal materials may be used. The head 2
may be partially made of a non-metal material such as fiber
reinforced resin.

Referring back to FIG. 1, the head 2 includes a face portion
4, a crown portion 5, a sole portion 6, a side portion 7, and a
hosel 8.

The face portion 4 includes a hitting face 9 for striking a
golfball. The hitting face 9 has an upper edge 9a, alower edge
95, a toe-side edge 9c¢, and a heel-side edge 94. The crown
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portion 5 extends rearward from the upper edge 9a of the
hitting face 9 so as to form a top surface of the head 2. The sole
portion 6 extends rearward from the lower edge 96 of the
hitting face 9 so as to form a bottom surface of the head 2. The
side portion 7 extends from the toe-side edge 9c¢ of the hitting
face 9 to the heel-side edge 94 of the hitting face 9 through a
rear of the head in between the crown portion 5 and the sole
portion 6. Regarding the front-rear direction of the head 2, the
front of the head 2 means the side which is near the hitting
face 9, and the rear means the side apart from the hitting face
9.

The hosel 8 is provided on the heel side of the crown
portion 5. FIG. 2 illustrates the longitudinal sectional view of
the hosel 8. The hosel 8 is formed into a tubular shape having
a shaft insertion hole 10.

The shaft insertion hole 10 is a through hole that comprises
anupper opening 10qa for insertion of the shaft 3 into the head
2, and a lower opening 105 that opens on the sole portion 6
(shown in FIG. 1). In this embodiment, the shaft insertion
hole 10 is configured having a circular cross-sectional shape.
The shaft insertion hole 10 includes an internal surface with
an undercut groove 11 which is provided at the place near the
lower opening 104.

The shaftinsertion hole 10 is provided with a lower internal
flange 18 and an upper internal flange 19 so that the undercut
groove 11 is formed therebetween. In this embodiment, the
undercut groove is configures as a continuously extending
groove in a circumferential direction of the shaft insertion
hole 10. The undercut groove 11 has an internal diameter
larger than a respective internal diameter of the lower and
upper internal flanges 18 and 19.

In the space of the undercut groove 11, a washer 12 is held
without falling off therefrom. For the washer 12, at least one
of a plane washer and a spring washer may be employed, for
instance. Preferably, the spring washer may be employed for
the washer 12.

In one aspect of the embodiment, the washer 12 may be
inserted into the undercut groove 11 from the lower opening
105 of the shaft insertion hole 10. When the washer 12 is
inserted into the undercut groove 11, the washer 12 is elasti-
cally deformed so as to have a small outer diameter in order to
pass through the lower internal flange 18. After passing
through the lower internal flange 18, the washer 12 is able to
restore to its original shape. Preferably, the size of the washer
12 may be decided such that a small gap between the washer
12 and the undercut groove 11 is provided. For instance, the
washer 12 may have a diameter smaller than a diameter of the
undercut groove 11, but it is larger than those of the lower and
upper internal flanges 18 and 19. Furthermore, the washer 12
may have a thickness smaller than a groove width of the
undercut groove 11. Thus, the washer 12 is held without
falling off from the undercut groove 11.

The shaft 3 is made of a fiber reinforced plastic, for
instance. The shaft 3 is formed into a pipe shape having a tip
end to which a shaft sleeve adaptor 13 is attached.

The shaft sleeve adaptor 13 is made of a metal material. The
shaft sleeve adaptor 13 comprises a sleeve body 13A into
which the shaft 3 is inserted, and an axial portion 13B inte-
grally formed below the sleeve body 13A.

The sleeve body 13 A is formed into a pipe shape that has an
axially extending bore 16. The bore 16 is configured as an
upper opened hole defined by an inner surface 16a and a
closed bottom surface 165. The shaft 3 is previously bonded
to the bore 16 by using adhesive agent, for example.

The sleeve body 13A integrally includes a first portion 14
inserted into the hosel 8, and a second portion 15 exposed
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outside the hosel 8. The second portion 15 includes a conical
outer surface having a diameter for engaging the top of the
hosel 8.

The shaft sleeve adaptor 13 with the shaft 3 is inserted into
the shaft insertion hole 10 of the hosel 8 from the upper
opening 10a. Thus, the shaft 3 is assembled to the head 2.
Since the second portion 15 of the sleeve body 13A may
engage with the top of the hosel 8, the shaft sleeve adaptor 13
may stay a certain position when it is inserted.

In one aspect of the embodiment, the top of the hosel 8 is
configured as a first engaging portion, and the bottom of the
second portion 15 is configured as a second engaging portion
which firmly engages with the first engaging portion. Thus a
tight locking system J between the shaft 3 and the head 2 is
provided in order to prevent a rotation of the shaft 3 around its
axial center line with respect to the head 2.

After inserting the shaft 3 with the shaft sleeve adaptor 13
into the shaft insertion hole 10, the bottom of the axial portion
13B of the shaft sleeve adaptor 13 is located upwardly with
respect to the washer 12. The axial portion 13B of the shaft
sleeve adaptor 13 includes a first thread portion. In this
embodiment, the first thread portion is configured as a thread
hole 17 (a female thread). The thread hole 17 extends
upwardly from the bottom of the axial portion 13B in the axial
direction of the shaft sleeve adaptor 13.

FIG. 3 illustrates a perspective view of the golf club 1
viewed from a bottom side of the golf club head 2, and FIG.
4 illustrates an exploded perspective view ofthe golf club 1 of
FIG. 3. Asshown in FIGS. 2 to 4, the lower opening 106 of the
shaft insertion hole 10 is opened at the sole portion of the head
2. As shown in FIGS. 3 and 4, the sole portion 6 includes a
recess 22 on its heel side. The lower opening 105 in accor-
dance with the present embodiment is opened at the recess 22.

Through the lower opening 105, a fastener 23 is engaged
with the thread hole 17 to fix the shaft 3 to the head 2.

In this embodiment, the fastener 23 is configured as a bolt
shape which comprises a head 25 located on the bottom side
of the head 2, and a thread portion 26 as a second thread
portion.

Preferably, the fastener 23 is made of a metal material such
as stainless steel, titanium, aluminum alloy, clipper alloy, or
tungsten steel. A resin material may be used for the fastener
23. In the preferable embodiment of the present invention, a
plurality of fasteners 23 which have a respective different
mass may be previously prepared. Then one of the fasteners
23 selected by the golfer is able to be employed to fix the shaft
3. Thus, the golfer may adjust weight providing to the heel
side of the head 2 based on his or her choice so that the
location of the center of gravity of the head 2 is adjusted in a
toe-heel direction of the head 2. Furthermore, a weight bal-
ance of the golf club, a moment of inertia of the golf club 1,
and a total mass of the golf club 1 may be adjusted by
exchanging the fastener 23.

The head 25 is configured as a circular piece having a top
with a socket 27 for fastening the shaft 3 to the club head 2 by
a tool such as a wrench. Although the shape of socket 27 is
configured as a rectangular in this embodiment, any shapes
such as a hexagon and star-shaped be used.

As shown in FIG. 2, the fastener 23 is inserted into the shaft
insertion hole 10 from the lower opening 105, while the shaft
3 with the shaft sleeve adaptor 13 is inserted into the shaft
insertion hole 10 from the upper opening 10a. As described
above, the second portion 15 of the shaft sleeve adaptor 13
may engage with the top of the hosel 8, thereby preventing its
downward movement and rotation.

Then the thread portion 26 of the fastener 23 is fastened
into the thread hole 17 of the shaft sleeve adaptor 13 through
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the washer 12. Since the head 25 of the fastener 23 is not able
to pass through the central hole of the washer 12, the fastener
23 stays there during screwing it onto the thread hole 17.
Thus, by screwing the thread portion 26 into the thread hole
17 of the shaft sleeve adaptor 13, the shaft sleeve adaptor 13
is forced downwardly because the upward movement of the
fastener 23 is limited by the washer 12 held in the undercut
groove 11. Thus, the shaft 3 is firmly fixed to the hosel 8
through the shaft sleeve adaptor 13 which is acted high fric-
tion force between the second portion 15 and the top of the
hosel 8. Furthermore, by firmly fastening the fastener 23 into
the thread hole 17, the washer 12 is gradually and elastically
deformed while applying the restoring force thereof to the
fastener 23 so as to reduce vibration and rattle therebetween.

By removing the thread portion 26 of the fastener 23 from
the thread hole 17 of the shaft sleeve adaptor 13, the shaft
sleeve adaptor 13 with the shaft 3 is able to be detached from
the shaft insertion hole 10 of the hosel 8 of the head 2.
Accordingly, the golf club 1 in accordance with the present
invention may be easily detached the shaft 3 from the head 2
and exchanged, by only a simple operation of fastening and
releasing the fastener 23. Under these circumstances, since
the washer 12 is held in the undercut groove 11, the washer 12
does not fall off from the head 2. It is very useful for golfers
who exchange the shaft 3 because there is no chance losing
the washer 12.

FIGS. 5A and 5B illustrate an embodiment of a method of
forming the undercut groove 11. FIG. 5A illustrates a longi-
tudinal sectional view of the shaft insertion hole 10, and FIG.
5B is a end view taken along the line A-A of FIG. 5A. Inthese
FIGs, “C1” denotes a center line of the shaft insertion hole 10.
In order to form the undercut groove 11, a cutting tool 60 is
inserted into the shaft insertion hole 10.

The cutting tool 60 includes a shaft body 61 having a center
line C2 parallel to the center line C1 of the shaft insertion hole
10, and a pair of edged portions 62 and 62 protruding radially
outward from the shaft body 61. Each edged portion 62
includes an edge for machining metal formed on its tip end. A
diameter between the tip ends of the edged portions 62 is set
smaller than an internal diameter of the shaft insertion hole 10
so that the cutting tool 60 can insert therein. The cutting tool
60 may rotate in high speed around its center line C2 to cut the
internal surface of the shaft insertion hole 10 by its tip ends so
as to form the undercut groove 11. Furthermore, the cutting
tool 60 may revolve along an orbit C3 around the center line
C1 of the shaft insertion hole 10 to form the continuously
extending undercut groove 11 on the internal surface of the
shaft insertion hole 10.

FIGS. 6 and 7 illustrate another embodiment of a method of
forming the undercut groove 11. FIG. 6A illustrates a longi-
tudinal sectional view of the shaft insertion hole 10 in a state
prior to forming the undercut groove 11 where “C1” denotes
the center line of the shaft insertion hole 10. In order to form
the undercut groove 11, a drill bit 30 which includes a tip end
30a and a lateral surface 305 is used. The drill bit 30 is rotated
in high speed around its center line C2 that crosses the center
line C1. Thus, the drill bit 30 may cut the internal surface of
the shaft insertion hole 10 using its tip end 30a and the lateral
surface 3054.

As shown in FIGS. 6A and 6B, which are longitudinal
views of the shaft insertion hole 10, the lateral surface 30/ of
the drill bit 30 firstly comes into contact with the end face of
the lower opening 104 of the shaft insertion hole 10 and then
is forwarded upwardly. Thus, a longitudinal groove 40 is
formed that extends upwardly from the lower opening 105.

Next, as shown in FIGS. 6B to 6C, the drill bit 30 is moved
so as to turn around the center line C1 at an angle of 360
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degrees while rotating around its center line C2. Therefore the
continuously extending undercut groove 11 in a circumferen-
tial direction of the shaft insertion hole 10 is formed. Then the
drill bit 30 is taken out downwardly from the shaft insertion
hole 10 through the longitudinal groove 40. Thus, the shaft
insertion hole 10 is provided with the longitudinal groove 40
extending from the undercut groove 11 to the lower opening
10b.

FIG. 8 is a bottom view of the shaft insertion hole 10 to
explain another embodiment of the method of forming the
undercut groove 11. In this embodiment, the lower opening
105 of the shaft insertion hole 10 has a regular polygonal
shape having an even number of sides. Here, the regular
polygonal shape shall include a regular polygonal shape hav-
ing a chamfered corner. FIG. 8 illustrates the lower opening
105 having a regular tetragon shape with four sides. In the
embodiment shown in FIG. 8, the same elements recited in
the embodiment shown in FIGS. 6A, 6B, 6C, and 7 are
denoted using the same references.

To provide the undercut groove 11 on the internal surface
of'the shaft insertion hole 10, the drill bit 30 is inserted into the
shaft insertion hole 10 from the lower opening 105. As
described above, the drill bit 30 is rotated in high speed
around its center line C2 that crosses the center line C1 of the
shaft insertion hole 10. Thus, the drill bit 30 may cut the
internal surface of the shaft insertion hole 10 using its tip end
304 and the lateral surface 304.

When the drill bit 30 is inserted into the shaft insertion hole
10, the drill bit 30 is arranged so that its center line C2 is
aligned with one of the diagonals of the regular tetragon shape
of'the lower opening 105. Furthermore, the tip end 30a of the
drill bit 30 is positioned close to one of the corners of the
regular tetragon shape of the lower opening 1056. From this
positioning situation, the drill bit 30 is moved upwardly and
then inserted into the shaft insertion hole 10 without coming
into contact with the internal surface of the shaft insertion
hole 10. In one aspect of the embodiment, the drill bit 30 may
come into contact with the internal surface of the shaft inser-
tion hole 10 during the upward movement. Then, the drill bit
30 is turned at angle of 360 around the center line C1 while
rotating in high speed around its center line C2 in order to
form the undercut groove 11 in a circular manner on the
internal surface of the shaft insertion hole 10. Then the drill
bit 30 is taken out downwardly from the shaft insertion hole
10 through the same position in which the drill bit 30 was
inserted. As for the regular polygonal shape of the lower
opening 105, a regular hexagonal shape or a regular octagonal
shape is preferably employed. In FIG. 8, “R” denotes a diam-
eter ofthe under cut groove 11 which is substantially identical
to alength L. of the diagonal of the regular polygonal shape of
the lower opening 105. More preferably, the diameter R ofthe
undercut groove 11 is set smaller than the length L. of the
diagonal, but larger than a length of the side of the regular
polygonal shape.

FIG. 9 illustrates a longitudinal sectional view of the con-
nected portion of the golf club head 2 and the shaft 3 in
accordance with another embodiment of the present embodi-
ment. In this embodiment, the shaft insertion hole 10 includes
an upper portion 10A that extends downwardly from the
upper opening 10a with a substantially constant internal
diameter, and a tapered portion 10B that extends from the
upper portion 10A toward the undercut groove 11 in a tapered
manner. In this embodiment, the tapered portion 10B extends
to the undercut groove 11 so that the upper internal flange 19
is configured as a tapered flange.

In this embodiment, the washer 12 has an outer diameter
smaller than an internal diameter of the upper portion 10A of
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the shaft insertion hole 10. Accordingly, the washer 12 is able
to put into the shaft insertion hole 10 from the upper opening
10a and pass through the upper portion 10A. Furthermore, the
washer 12 is able to pass through the tapered portion 10B
while reducing its outer diameter by a compression force
acted by the internal surface of the tapered portion 10B by
receiving a downward force from something. Then the
washer 12 is able to inserted and held in the undercut groove
11. In this embodiment, the tapered portion 10B of the shaft
insertion hole 10 may work as a guide member for easily
introducing the washer 12 into the undercut groove.

While the particularly preferable embodiments of the
present invention have been described in detail, the present
invention is not limited to the illustrated embodiments, but
can be modified and carried out in various aspects. For
instance, the first thread portion may be configured as a male
thread (external thread), and the second thread portion may be
configured as a female thread (internal thread).

What is claimed is:

1. A golf club comprising a golf club head and a shaft
attached to the golf club head, the golf club comprising:

the golf club head provided with a shaft insertion hole
having an upper opening and a lower opening, the shaft
insertion hole having an internal surface provided with
an undercut groove;

the shaft having a tip end;

ashaft sleeve adaptor attached to the tip end of the shaft, the
shaft sleeve adaptor inserted into the shaft insertion hole
through the upper opening and having a first thread
portion;

a fastener comprising a second thread portion engaging
with the first thread portion of the shaft sleeve adaptor
through the lower opening of the shaft insertion hole;
and

a washer held in the undercut groove of the shaft insertion
hole and disposed between the fastener and the shaft
sleeve adaptor wherein sides of the groove are adjacent
each flat side of the washer such that the washer is held
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in the undercut groove no matter how the head is ori-
ented when the fastener and the shaft sleeve are removed
from the head.

2. The golf club according to claim 1,

wherein the undercut groove is formed by machining.

3. The golf club according to claim 1,

wherein the shaft insertion hole comprises a tapered por-
tion extending downwardly toward the undercut groove.

4. The golf club according to claim 1,

wherein the shaft insertion hole has a circular cross-sec-
tional shape, and

the undercut groove continuously extends in a circumfer-
ential direction of the internal surface of the shaft inser-
tion hole.

5. The golf club according to claim 1,

wherein the shaft insertion hole is further provided with a
longitudinal groove extending in an axial direction of the
shaft insertion hole from the undercut groove to the
lower opening.

6. The golf club according to claim 1,

wherein the lower opening of the shaft insertion hole has a
regular polygonal shape having an even number of sides,

the undercut groove extends in a circumferential direction
of the internal surface of the shaft insertion hole, and

a diameter of the undercut groove is substantially identical
to a length of a diagonal of the regular polygonal shape
of the lower opening.

7. The golf club according to claim 1,

wherein the lower opening of the shaft insertion hole has a
regular polygonal shape having an even number of sides,

the undercut groove extends in a circumferential direction
of the internal surface of the shaft insertion hole, and

a diameter of the undercut groove is smaller than a length
of a diagonal of the regular polygonal shape of the lower
opening, but larger than a length of the side ofthe regular
polygonal shape.
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